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® Method and.apparatus for feeding card. 



■® There is disclosed an improved method of and 
apparatus >or transporting an optical recording card 
along a predetermined path to a rotational reference 
axis whereat the card is rotated about so that con- 
centric and/or spiral data tracks can be read by the 
optical reader. 
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METHOD AND APPARATUS FOR FEEDING CARD 



BACKGROUND OF THE INVENTION 

The present Invention relates to an tm proved 
method of and* apparatus for transferring a card 
having information recording materiaJ thereon along 
a path to a rotational reference axis about which 
the card is held and rotated, whereby the recording 
material can be read and/or written on by a suitable 
reader and/or writer device. 

Various forms of record cards, such as medical 
record, banking and the like, which have the capac- 
ity to store significant amounts of data in binary 
coded form, have been proposed. For use there- 
with a variety of storage -media are used, for exam- 
ple, magnetic media, photosensitive media, inte- 
grated drcuit chips and optical recording media. Of 
course, a variety of reading and/or writing devices 
for interfacing with such record media have been 
proposed as well. 

One known card has information stored on 
laser recording media and such card is described 
generally in U.S. Patent No. 4.500,777. Essentially, 
the information to be stored is converted to digital 
code and written as a series of mtcron-size pits 
and spaces. These pits and spaces are recorded in 
generally linear tracks. A reader and/or writer de- 
vice for use therewith must, therefore, perform rec- 
tilinear scanning movement with respect to these 
data tracks. While such an optical card reader 
and/or writer device serves satisfactorily, it none- 
theless tends to be somewhat complicated in con- 
struction and operation. 

Another kind of optical record is described in 
U.S. Patent No. 3,501.586 wherein data Is recorded 
onto data tracks which are segmented info arcs or 
raster tines across the card. Such cards may be 
read by a playback system, such as Illustrated in 
U.S. Patent No. 4.090.031, wherein the card is held 
stationary and each track segment can be read by 
a corresponding set of scanning elements. While 
such opticaJ card reader and/or writer devices 
serve satisfactorily, they nonetheless tend to be 
somewhat complicated in construction and opera- 
tion. 



SUMMARY OF THE INVENTION 

In accordance with the principfes of the present 
invention, there is provided :an improved, method of 
an apparatus for transfem'hg a generally rectangu- 
lar card, having biilafy;coded information stored on 
concentric and/or spiral tracks, to a rotational refer- 
ence axis where the card can be rotated there- 



about 

Included in the apparatus is a housing assem- 
bly which may house a card reader and/or writer 
device. Disposed in the housing assembly are 
5 means for transferring the card from a housing 
assembly opening, in a first direction, to the rota- 
tional reference axis. Means are provided for posi- 
tioning the card at the reference axis and for allow- 
ing rotation of the card about the reference axis, 
70 whereby the tracks can be read and/or written by 
the reader and/or writer device. 

In an illustrated embodiment, the reader and/or 
writer device is operable for rotating the card about 
the rotational reference axis. Provision Is made for 
15 means for holding and positioning the plane of the 
card in a substantially orthogonal relationship to the 
rotational reference axis and for allowing rotation of 
the card about the axis, whereby the tracks can be 
read and/or written on. 
20 In another illustrated embodiment, the transfer- 

ring means includes means for sensing the pres- 
ence of a card along a predetenmlned path and in 
response thereto for generating a signal indicative 
of the presence of the card. For advancing the card 
25 in the first direction, a card driving means is pro- 
vided which is responsive to the signal for driving 
the card along the predetermined path. 

In another illustrated embodiment, the position- 
ing means comprises a rotatabia card receptacle 
30 which is orientable in a preferred rotational- position, 
along the path for purposes of removably receiving 
the card therein. The card receptacle is construct- 
ed so that the card carried therein can be rotated 
therewith by the reader and/or writer device.- 
35 In another illustrated embodiment the card 
driving means facilitates orientation of the card 
receptacle and the card carried therein to the pre- 
fen-ed position. In such an embodiment the card 
receptacle includes means for orienting and latch- 
40 ing the receptacle In the preferred position. 

In other illustrated embodiments, as the card 
receptacle is raised from a position allowing card 
rotation, the card encounters means for stopping 
card rotation and orienting it with a card recess in 
45 the card receptacle so as to be in the prefen-ed 
position. 

This invention relates to a method whereby the 
card travels to the reference axis about which the 
card is rotated. In one embodiment of the method, 
50 a card reader and/or writer device Is operable for 
rotating the card about the reference axis, tn an- 
other embodiment of the method, the piano of the 
rotating card is held in a substantially, orthogonal 
relationship to the reference axis. In another em- 
bodiment of the method, the card is oriented to a 
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preferred position following card rotation, so that it 
can be discharged. 

Among other objects of this invention are, 
therefore, the provision of a method of and appara- 
tus which can easily ba adapted to commercially 
available compact disc players; the provision of an 
apparatus which is portable, inexpensive and reli- 
able; and, the provision of an apparatus in which 
there are no operator steps necessary other than 
merely inserting the card into the apparatus. 

These and other objects, features and the in- 
vention itself will become apparent from the follow- 
ing description when taken in conjunction with the 
accompanying drawings wherein like structure 
throughout the several views are indicated by like 
reference numerals. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an optical 
reader apparatus made in accordance with the 
principles of the present invention with portions 
thereof broken away to depict certain components 
of a preferred embodiment of such apparatus; 

FIG. 2 Is a plan view of certain structure 
forming the preferred embodiment; 

RG. 3 is a cross-sectional view taken along 
the section, lines 3-3 In FIG. 2 and looking in the 
direction of the arrows; 

FIG. -4 is a view similar to RG. 3, but show- 
ing the components thereof in a different operative 
relationship; 

RG. S is an exploded perspective view of 
certain of the components shown in RGS. 3 and 4; 

FIG. 5A is an enlarged and fragmented view, 
partially in cross section, showing a card centering 
post on a drive spindle aligned with a hole in the 
optical card; 

FIG. 6 Is a perspective view of the preferred 
embodiment with some detail omitted to show 
more clearly a card orienting operation; 

FIG. 7 is an enlarged perspective view of 
portions of a card receptacle forming the preferred 
embodiment 

FIG. 8 Is a plan view of an optical card for 
use in conjunction with the present invention; 

FIG. 9 is a block diagram of the control 
circuitry of the preferred embodiment; 

RG. 10 is a diagrammatic perspective view 
of a first altemate embodiment of the present in- 
vention; 

RGS. 11 and .12 a?e diagrammatic views of 
the first atteniate , embddlrnent in. different condi- 
tions of operaitipn: ' 



FIGS. 13-15 show diagrammatlcaily how In 
the first altemate embodiment, a biased card stop 
member operates to stop rotation of the card and 
orient the same; 
5 RG. ISA is an enlarged fragmented per- 

spective view of the biased card stop member: 
and. 

FIG. 16 is a diagrammatic view of a second 
altemate embodiment of the present invention. 

to 

PgTAILED DESCRIPTION 

Reference is made to FIGS. 1 • 7 and 9 for 
15 showing a preferred embodiment of an optical card 
reader apparatus 10 made in accordance witii the 
principles of tiiis invention. It is for use in conjunc- 
tion with an optical record card 12. such as shown 
in RG. 8, The card 12 can, preferably, have a 
20 rectangular shape and wallet-stze dimensions. The 
optical card 12 has formed thereon a circular band 
12a of optically encoded and/or writable media 
Binary coded digital information can be encoded 
thereon in substantially concentric and/or spiral 
25 tracks (not shown) since the card 1 2 will be spun in 
a manner which will be described. In this embodi- 
ment, the band 12a is made of ^n optical encoded 
medium that is used for manufacturing optical com- 
pact discs. Accordingly, it can be read by known 
30 compact disc player apparatus. 

With reference to RGS. 1 - 4. the card reader 
10 is seen to include a portable housing assembly 
14 made of plastic or other suitable lightweight 
materials. Connected to tiie interior of the housing 
35 assembly 14 is a guide block 16 which has a 
portion ttiereof extending outwardly and defining a 
card slot 18 ttiat allows entry and exit of the optical 
card 1 2 therethrough. 

As illustrated in FIG. 2. the walls defining the 
40 slot 18 are shaped and dimensioned to slldingly 
engage longitudinal edges of the optical card 12. 
This allows a longitudinal axis 12b (RG. 2) of the 
card 12 to travel substantially parallel to a linear 
path, indicated by arrow A. into proper alignment 
4s with a card positioning means 20. The card slot 1 8 
communicates witii a circular segment portion 22 
of the guide block 16. This portion 22 allows rota- 
tion of card positioning means 20. The guide block 
16 defines means which allows advancement of the 
50 optical card 12 such that the longitudinal axis 12b 
of the latter is parallel to the path and can easily be 
aligned with tiie rotational reference axis 24 (RGB. 
3 -5) for purposes of properly positioning tiie tracks 
for reading and/or writing. 
56 The housing assembly 14 encompasses the 
major components of an optical compact disc play- 
er, diagrammatically shown at 26 (RG. 5). of a type 
commercially available. The present invention is 
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adapted easily to relatiyely inexpensive and highly 
reliable compact disc^ players. Thus, the optical 
card reader apparatus 10 can read wallet type 
cards and be made inexpensively, but still possess 
a high degree of operational reliability. In the s 
present embodiment, the compaa disc player 26 is 
a model CDM2 commercially available from Mag- 
navox Corporation in the United States. For the 
sake of clarity in describing and understanding this 
invention, only those details of the staicture and io 
operation of the player 26 which are deemed nec- 
essary will be set forth. 

As illustrated in FIGS. 3 - 5, a spindle 28 of the 
player 26 is adapted to rotate about the rotational 
reference axis 24, As will be explained, the optica! is 
card 12 engages the spindle 28 so as to be rotated 
about the rotational reference axis 24. The compact 
disc player 26 also includes an optical reading 
head assembly 30 (RG. 5) which reads the annular 
data tracks on the card 12 just as it would read the 20 
tracks on a compact disc. The optical head assem- 
bly 30 moves in a generally radial path relative to 
the tracks as the latter are being spun about the 
rotational reference axis 24. • 

As shown in FIG. 5, an adapter plate 34 is 25 
attached to the compact disc player 26. The adapt- 
er plate 34 has a generally U-shaped cross section 
with a bottom wall 36 formed with a generally 
rectangular cutout 33 and a pair of spaced apart 
and generally parallel upstanding sidewalls 40. The 30 
cutout 38 facilitates operative communication be- 
tween the spindle 28, the optical head assembly 30 
and the card 1 2. The bottom wall 36 is attached to 
the compact disc player 26 by a plurality of thread- 
ed members (not shown). , as 

With reference to FIGS. 1 - 4. the card posi- 
tioning means 20 is situated immediately adjacent 
the guide block 16 and is mounted pivotally to the 
sidewalls 40 for up and down movement between a 
card holding position (FIGS. 2 and 3) and card 
rotating or spinning position (FIG. 4). Included in 
the positioning means 20 is a generally rectangular 
and flat card support member 42. The card support 
member 42 is normally biased upwardly to the 
card holding position by a pair of springs 44 (RGS. 45 
2. 4 and 6). each one of which is connected be- 
tween a sidewali 40 and a corresponding side of 
tiie card support member 42. 

Witii continued reference to FIG. Z there is 
provided an elongated, rotatable and adjustable so 
pivot rod 46 to which the card support member 42 
is attached for pivoting movement thereabout One 
end of the pivot rod 46 has a ttirpaded portion 48 
which Is threadedly connected^-to internal tiireads 
formed in one of the sidewalls 40. The other end of 55 
the pivot rod 46 is provided'witii a' slot 50. Respec- 
tive pairs of bowed E-rings 52 support ihe pivot rod 
46 for relative axial and rotational movement with 



respect to the adapter plate 34. Rotation of tiie 
pivot rod- 46 is effected by a tool inserted Into slot 
50. This allows the rod 46 to be axtally displaced 
and thereby correspondingly displace the card sup- 
port member 42 for adjusting the latter with respect 
to the rotational reference axis 24 in a manner 
which will be described. 

As best depicted in RG. 5. tiie card support 
member 42 includes a generally circular cutout 
segment 54 conti'guous to a generally quadrilateral 
cutout segment 56. The circular cutout segment 54 
allows tiie spindle 28 to drivtngly engage tiie op- 
tical card 12 whenever the card support member 
42 is urged to ttie card rotating position (FIG, 4). 
The quadrilateral cutout segment 56 allows tiie 
optical head assembly 30 to operative ly cooperate 
with the tracks of the optical card 12. The edges 
saa and 58b of ttie segment 56 are formed for 
providing detent engaging surfaces which function 
in a manner to be described. 

The positioning means 20 also Includes rectan- 
gular card receptacle 60 and a leaf spring 62. The 
card receptacle 60 is shaped and dimensioned to 
slidably receive tiierein the optical card 12. Internal 
surfaces 64 (FIGS. 3, 4 and 7) of tiie card recepta- 
cle 60 serve to virtually center the tracks with 
respect to tfie rotational reference axis 24. The 
card support member 42, under the influence of 
the springs 44, supports Uie card 12 in tiie recepta- 
cle 60 as well as ttie card moving into and out of 
the receptacle. As shown in FIG. 5A, the spindle 28 
is provided with a centering post. 28a which is 
adapted to engage an operiing 13 formed in the 
card 12. Such cooperation serves to substantially 
precisely position Uie center of tiie annular tracks 
to ttie rotational reference axis 24. The card recep- 
tacle 60 is adapted to be rotated about a rotational 
journal 66 having an opening ttierethrough 66a 
(FIG. 2) and which fits into an opening 67 (RG. 7) 
in' the receptacle. The journal 66 connects tiie card 
receptacle 60 to a portion of the distal end of tiie 
leaf spring 62. the opposite end of tiie leaf spring 
62 is mounted on the card support member 42 by 
threaded members 68 (RGS. 2 and 6) which fit 
ttirough respective elongated slots 70. The leaf 
spring 62 Is inherentiy biased to urge the card 
receptacle 60 downwardly, whereby tiie optical 
card 12 can tightiy engage tiie spindle 28 and be 
rotated tiierewitii. It will be noted tiiat the longitudi- 
nal axis and plane of tiie card are substantially 
ortiiogonal to the reference axis 24. see RG. 4. 
Because of tiie slots 70. it will be understood tiiat 
Uie receptacle 60, the leaf spring 62. and the 
journal 66 can be moved linearly so as to facilitate 
adjusting the rotational axis of tiie receptacle and 
thereby the card 12 to tiie rotational reference axis 
24. 

Because of the adjustable pivot rod 46 and ttie 
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slots 70, the card receptacle 60 and thereby the 
card 12 are movable along x and y axes in the 
plane of the card support member 42. This facili- 
tates proper alignment of a rotational axis of the 
receptacle 60 and card to the rotational reference s 
axis 24. To perform this centering, an operator 
need merely insert an aligning rod (not shown) into 
the opening 66a in the joumai 66 and into engage- 
ment with centering post 28a on the spindle 28. 
Alternatively, the spindle 28 could be provided with w 
a centering hole for the aligning rod. By suitable 
manipulation of the pivot rod 46 and/or the thread- 
ed members 68 in slots 70, the card receptacle 60 
and the card 12 can be precisely positioned rela- 
tive to the rotational reference axis 24. The fore- is 
going adjustment features provide means for insur- 
ing proper centering of the rotational axis of the 
receptacle 60 and card with the rotational reference 
axis 24. 

Still refening to the card receptacle 60, and in 20 
particular to FIG. 7, it is seen that it includes a 
photodetector opening 72. a card drive opening 74, 
and a pair of depending detents 76a,b. 

The photodetector opening 72 allows a 
photodetector assembly 78 (FIGS. 2 - 4) to detect ss 
the presence of the optical card 12 in tiie card 
receptacle 60. An output signal is generated by the 
photodetector assembly 78 when it senses the 
presence of the card 12 in the receptacle 60. Such 
signal is effective, as will be explained, to initiate 30 
operation of a card driving means or mechanism 
indicated generally by reference numeral 80. The 
photodetector assembly 78 is connected to a sup- 
port anm extending from the guide block 16. The 
photodetector assembly 78, in this embodiment, is 35 
a reflective object sensor having an emitter and 
receiver in the same unit For example, tiie 
photodetector 78 can be type OPB703A sold by 
the TRW Company in the United States. 

The card drive opening 74 is rectangular and 40 
allows the card driving means 80, when operating, 
to engage a top surface of the optical card 12 to 
drive the latter completely into the receptacle 60 or 
to discharge the card therefrom. The depending 
detent 76a has a shoulder which engages coop- 46 
eratively the edge SSa. The depending detent 76b 
has a shoulder which cooperatively engages the 
edge 58b. The edges 58a. 58b are at right angles 
to each other. The detents and the edges are 
arranged relative to each other for providing means so 
for orienting and latching the canj receptacle 60 in 
the noted preferred position, as seen in FIG. 2. The 
card receptacle 60 cannot rotate in either direction 
until the card support member 42 ts urged down- 
wardly to the position, depicted in FIG. 4, thereby ss 
freeing the detents from the respective edges. 

Reference is now made back to the card driv- 
ing mechanism 80. In this embodiment, it includes 



a drive wheel 82 fixedly mounted on a shaft 84 that 
is rotatabiy connected to and between the 
sidewalls 40. The drive wheel 82, with its 
elastomeric periphery, is positioned to drivingly en- 
gage the optical card 12 and the card receptacle 
60. As shown in FIG. 2. a large diametered driven 
pulley 86 is mounted on one end of the shaft 84. A 
small diametered drive pulley 88 Is mounted on an 
end of a drive shaft of an electric motor 90. The 
electric motor 90 is mounted to an interior side of 
one sidewall 40. An endless drive belt 92 is 
wrapped around both pulleys 86 and 88 so that the 
motor 90 can drive the drive wheel 82. The electric 
motor 90 is reversible and can drive the drive 
wheel 82 in opposite directions so that the optical 
card 12 can be driven into or out of the card 
receptacle 60. 

A camming mechanism 94 (FIGS. 2 - 4) is 
selectively operable so that in one condition of 
operation it moves the card support member 42 to 
the down position (FIG, 4) and in another condition 
of operation allows the springs 44 to move the card 
support member 42 to the up position (FIG. 3). 
This camming mechanism 94 includes a cam 
member 96, a switch actuator 98 having arms 98a 
and 98b (FIG. 1) for selectively actuating a double 
pole-double throw switch 100 and a gear mecha- 
nism 102 (FIG. 2). The gear mechanism 102 is 
effective to transfer power from the electric motor 
90 to the cam member .96 so as to rotatabiy 
displace the latter. 

The cam member 96 and the switch actuator 
98 have the shape and dimensions shown in the 
drawings. Both are fixed to a rotatable shaft 104 
which is rotatabiy connected to and between the - 
sidewalls 40. 

Rxedly mounted on the shaft 104 is a driven 
gear 106 which meshes with an idler gear 108 
mounted for rotation on an idler shaft attached to 
one of tiie sidewalls 40. The idler gear 108 in turn 
meshes with the driving gear 110 which is fixedly 
mounted on the shaft 84. Therefore, rotation of the 
shaft 84 results in rotation of the cam member 96 
and tile switch actuator 98. The former will -selec- 
tively engage the card support member 42, and the 
latter will selectively engage the switch 100, 

After having described the above construction, 
the operation of the present embodiment will be 
described. 

As will become apparent, the only action re- 
quired of an operator is to insert the optical card 12 
into the slot 18. Because of the guide block 16 and 
the card support member 42 tiie card 12 can travel 
along path A. whereby its longitudinal axis 12b will 
be parallel to the path A and intersect with the 
rotational reference axis 24. Of course, the data 
tracks face downwardly during insertion otiierwise 
the optical head assembly 30 could not read tiiem. 
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The card receptacle 60 is properly oriented or 
aligned because, as noted, the detent surfaces 76a, 
76b cooperate with respective ones of the edges 
58a, sab. As the card 12 enters the receptacle 60, 
it is sensed by the photodetector assembly 78 s 
through the opening 72. The photodetector assem- 
bly 78 sends a signal to the logic circuitry 112 
(RG. 9). The logic circuitry 112 is responsive to the 
signal to cause the electric motor 90 to be en- 
ergized and turn the drive pulley 88 In one direc- io 
tion. This will cause the drive wheel 82 to engage 
and drive the card 12 further into the card recepta- 
cle 60, whereby the internal walls 64 virtually prop- 
erly position it As the shaft 84 rotates, the driving 
gear 110 turns the driven gear 106 through the is 
idler gear 108. In turn, the cam member 96 rotates 
from the position shown in FIG. 3 to that of FIG. 4. 
As this occurs, the end of the cam member 96 
contacts the card support member 42 and opposes 
the bias of the springs 44 to urge the latter down- 20 
wardly. Concurrently, the leaf spring 62 is effective 
to force the card receptacle 60 downwardly, where- 
by the card 12 firmly engages the spindle 28. As 
this occurs, the detents 763, 76b disengage re- 
spectively the edges SSa, 58b. The centering post 2s 
28a will enter opening 13 to perfectly center the 
rotational axis of the data tracks on the card with 
the rotational reference axis 24. It will be appre- 
ciated that the card 12 and receptacle 60 can now 
rotate with the spindle 28 without any interference 30 
from the card support member 42. While this is 
happening, the switch actuator 98 is also turning. 
When the switch arm 98a contacts the switch 100, 
the latter is operative to signal, through the logic 
circuitry >12, the compact disc player 26. Con- 35 
sequently. the spindle 28 nDtates and the optical 
head assembly 30 moves relative to the data tracks 
to commence a reading cycle. As a result of the 
spindle 28 rotating, the card 12 and the receptacle 
60 rotate. 40 

At the completion of a reading cycle, the com- 
pact disc player 26 will signal the logic circuitry 
112 to cause the electric motor 90 to operate. 
However, In this mode, the motor 90 reverses its 
driving direction, whereby it rotates the drive wheel 45 
82 in the opposite rotational direction. Since the 
shaft 84 is rotating, it Is effective to rotate the shaft 
104. Rotation of the shaft 104 causes the cam 
member 96 to rotate back to the position shown in 
FIG. 3. As the cam member 96 returns to such so 
position, the springs 44 are active to lift the card 
support member 42 upwardly, thereby lifting the 
card 12 off the spindle 28. Of course, the card 
receptacle 60 is lifted along with, the leaf spring 62 
back to the position shown in.^FIG. 3, whereby the ss 
card can be discharged through, the slot 18 by the 
drive wheel 82. However, before this occurs the 
card receptacfe 60: may be in any angular orienta- 



tion following the reading cycle. The drive wheel 82 
serves to facilitate proper orientation of tfie card 
receptacle 60 as can be. appreciated from viewing 
FIG. 6. In this regard, the card receptacle 60 when 
returning to its up position will contact the rotating 
drive wheel 82. The drive wheel 82 causes the 
receptacle 60 to rotate until Uie detents 76a,b en- 
gage the respective edges 58a.b to orient and latch 
it in place. 

Then when tiie driving wheel 82 engages the 
top of the card 12 through the card drive opening 
74, the wheel discharges the card from the aligned 
receptacle 60 and partially out of the slot 18. At 
that point in time a user need merely withdraw the 
card 12 from the slot 18. Simultaneously, Uie 
switch actuator 98 rotates. In the direction opposite 
to Uie first direction, until the arm 98b contacts' the 
switch 100. whereupon the latter signals the logic 
circuitry 112 to stop the electric motor 90. At that 
point in time the apparatus 10 ceases operation. 

Reference is now made to FIGS. 10 - 15 to 
show an alternate embodiment of an optical card 
reader apparatus 210 of tfiis invention. A housing 
assembly 214, guide block 216, and slot 218 are 
only shown partially in FIG. 11 since they are 
substantially like the structure of the previous em- 
bodiment A compact disc player is shown in phan- 
tom and indicated generally by reference numeral 
220. It is somewhat different from the previous 
embodiment because^ among other things, it is a 
model D-5 made by the Sony Corporati'on of Ja- 
pan. Moreover,- the optical head assembly 222 
moves in a linear path which is radial to a rotational 
reference axis 224. 

A card positioning means 226 includes a card 
support assembly block 228 which is vertically 
displaceable by means of a rack and pinion ar- 
rangement 230 operated by a reversible electric 
motor 232. The motor 232 is energizable to selec- 
tively raise and lower the support block 228 be- 
tween a card receiving position (FIG. 11) and a 
card rotating position (RG. 12). 

To initiate a reading cycle, a user inserts Uie 
card 12 through the slot 218 and into an aligned 
card receiving recess 234 formed irt the support 
block 228 (FIG. 11). As in the previous embodi- 
ment the card 12 has its data tracks facing down- 
wardly. The card 12 will be pushed manually past a 
photodetector 236 which is like the one of the other 
embodiment and will sense tiie card and transmit a 
signal to a control circuit 238 which In turn en- 
ergizes a reversible electric motor 240. The motor 
240 is operative to rotate a drive roller 242 in a 
card insertion direction, whereby the card 12 Is 
driven further into the recess 234 until it abuts stop 
wall 244. The stop wall 244 and tiie other walls 
defining the recess 234 are dimensioned to roughly 
center the tracks of the card 12 to the rotational 
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reference axis 224. 

The motor 240 is illustrated diagram matically 
separate from the support block 228. However, it is 
to be understood that the motor 240 may be 
housed in the support bloclc 228 and be mechani- s 
caJIy coupled to the roller 242 which is mounted for 
rotation. The control circuit 238 has a time delay 
which will stop operation of the motor 240 after the 
card 1 2 has time to strike the stop wall 244. A card 
contact member 246 extends from a structure in to 
the housing assembly 214 over the card recess 
234. The card contact member 246 has a biasing 
finger 248 which contacts the top of the card 12 to 
urge the latter into firm engagement with the drive 
roller 242. ,5 

The control circuit 238, after a suitable time 
delay, effects operation of the motor 232 for caus- 
ing the rack and pinion arrangement 230 to lower 
the support block 228. As a result a floating card 
engaging member 250, which is biased by a mol- 20 
ded leaf spring 252. contacs the top of the card 12 
and biases the latter into driving engagement with 
the rotatable spindle 254 of the compact disc play- 
er. The leaf spring 252 will retain the card 12 in 
engagement witii the spindle 254 during tine card 2s 
reading operation so that the longitudinal axis and 
plane of the card are substantially orthogonal to the 
rotational reference axis 224. The spindle 254 in- 
cludes a centering post 254a whose axis is co- 
incidental to that of tiie rotational reference axis 00 
224. Thus, the centering post 254a will precisely 
align the rotational axis of the track on the card to 
tile axis 224. During such operation, the optical 
head assembly 222 moves in an elongated slot 256 
of the support block 228 and thereby travels radl- 35 
ally with respect to the data tracks on the card 12. 

At the completion of tiie card reading opera- 
tion, the compact disc player 220 will effect opera- 
tion of tiie control circuit 238 to cause tine motor 
232 to operate the rack and pinion arrangement 4o 
230 to tiiereby raise the card support block 228. As 
tiie support block 228 moves upwardly, a card 
stopping and orienting means engages tiie card 1 2 
to stop rotation of the latter and orient the same so 
that it can fall witiiin ttie card recess 234. In this 4S 
embodiment, tiie card stopping and orienting 
means includes a spring loaded card stop member 
258 which In this embodiment Is a cantilevered 
biased leaf spring attached at one end to the 
support block 228 and is adjacent the card recess so 
234, as illustrated in FIG. 10. At the distal end of 
the spring loaded card stop member 258 are a 
sidewall 260 and a flat wall 262. The spring loaded 
card stop member 258 may intersect the plane of 
card rotation (RG. 13). If the edge of the rotating ss 
card 1 2 hits the sidewall 260, the card will continue 
to rotate until it is. aligned , with the recess 234. 
whereby the card will be received therein as the 



support block 228 moves upwardly under the influ- 
ence of the rack and pinion arrangement 230. If the 
spring loaded card stop member 258 crosses the 
plane of rotation of the card 1 2 while the card is in 
its patii. the cantilevered spring loaded member 
258 will lower because tiie downward force of the 
leaf spring 252 is greater than the upward force of 
tiie biased card stop member 258. This permits the 
card 12 to ride over the flat wall 262. During the 
next half rotation of the card, it will engage ttie 
sidewall 260, to tiiereby cause the card to stop 
rotating while simultaneously orienting it witii the 
recess 234. 

The control circuit 238 is effective, after a time 
delay, to deenergize the electric motor 232 and 
energize the motor 240 so that the latter rotates in 
the opposite or discharge direction. Accordingly, 
the card 12 will be discharged from the support 
block 228 and into tiie slot 21 8. whereby an oper- 
ator may manually pull the card from the optical 
reader apparatus 210. 

Reference is now made to RG. 16 which 
shows, in diagrammatic form, an altennate embodi- 
ment of an optical card reader apparatus 310 of 
this invention. This embodiment, as with tiie last, 
has stiucture omitted for clarity of description. 
Therefore, it will be understood Uiat Uiis embodi- 
ment includes a housing assembly (not shown) 
which is provided with a guide block (not shown) 
defining a card entry/exit slot (not shown). The 
enti7/exit slot is situated so tiiat an optical card 
(not shown) can be manually inserted tiirough the 
guide block slot and into operative engagement 
with a card positioning means 31 2. 

The positioning means 312 includes an adapter 
plate 314 which is suitably connected to a compact 
disc player 316 of tiie kind described in the first 
embodiment. Adjacent one end of the adapter plate 
314 is a pair of support arms 318 which rotatably 
support ends of drive shaft 320. A card drive roller 
322 fixed to the shaft 320 is positioned normally so 
that it can drivingly engage the top surface of the 
card which is not shown but which is like the kind 
illustrated in RG. 8. The card drive roller 322 Is 
driven through the shaft 320 in either direction by a 
reversible motor 324 attached to one of the support 
arms 318. At tiie opposite end of the adapter plate 
314 are a pair of support arms 325 which pivotally 
support a card supporting member 326. The card 
supporting member 326 has a card receiving and 
aligning recess 328 aligned with the slot for receiv- 
ing and positioning the rotational center of the data 
tracks of the card with respect to a rotational refer- 
ence axis 330. The card support member 326 is 
normally biased to the position shown in RG. 16 by 
a biasing spring 332 interposed between tiie adapt- 
er plate 314 and the card support member 326. 
The card support member 326 has an opening 334 
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which allows operative communication between the 
card and the spindle 336 and the opticaJ head 
assembly 338. The pivotal card support member 
326 has a rearward tab portion 340 which is di- 
rectly coupled to an electromagnetic actuator 
which, in tiiis embodiment, is a solenoid 342. The 
solenoid 342, when energized/ pulls the tab 340 
upwardly, thereby causing the other end of the 
card support member 326 to pivot downwardly and 
overcome the bias of the spring 332. A leaf spring 
member 344 is mounted to the card support mem- 
ber 326 and has a card engaging member 346 for 
firmly pressing the card onto spindle 336 when th& 
card support member 326 moves downwardly as 
will be explained. A centering post 336a on the 
spindte 336 will be urged into a central card open- 
ing 13 (FIG. 8) so as to precisely position tiie 
tracks with respect to a rotational reference axis 
330. Thereafter, the compact disc player 316 will 
operate to have the optical head assembly 338 
read the data tracks. 

To commence a reading operation tiie card is 
inserted manually Into the slot, a photodetector 347 
of the kind described in the Rrst embodiment 
senses the card's presence and sends a signal to a 
control circuit (not shown) which is similar to the 
control circuit of the last noted embodiment This 
control circuit is effective to energize the motor 324 
to rotate the drive roller 322 In a direction which 
thereby drives tiie card into the card recess 328. 
The card will strike tiie walls of the recess 328 and 
such wails are effective to substantially center the 
data tracks with the rotational reference axis 330. 
The drive roll 322 will rotatably slip over the card 
when the latter is in the recess 328. Once the 
photodetector 348 no longer senses tiie card, it 
transmits a signal to the control circuit which, in 
turn, effectively energizes the solenoid 324 to pull 
up the tab 340. Thus, tiie otiier end of the card 
support member 326 and card move downwardly 
whereby the card is urged by the leaf spring 344 
into firm driving engagement with the spindle 326 
so tiiat tiie longitudinal axis and plane of tiie card 
are substantially orthogonal to the axis 330. The 
centering post 326a fits into the card opening for 
precise centering of the card relative to the refer- 
ence axis 330. 

After a suitable time delay, tiie disc player 316 
operates to rotate tiie spindle 336 and allow the 
optical head assembly '338 to move relative to tiie 
data tracks on tiie card for a card reading cycle. It 
will be understood that Uie card support member 
326 is below tiie plane of rotation of the card. 

At the completion of the reading cycle, tiie 
compact disc player 316 ttirGugh,the control circuit 
deenergizes the solenoid 342, whereby the biasing 
spring 332 forces the tab 340 downwardly. This, of 
course, raises the other end of the card support 



member 326. As the card support member 325 is 
lifted, it will engage a spring loaded card stop 
member 340. This card stop member 348 is struc- 
turally and functionally like Uiat of tiie previous 
5 embodiment The spring loaded card stop member 
348 stops rotation of the card and orients the latter 
with the recess 328. Thus, as the card support 
member 326 is raised, tiie card will fit in tiie recess 
328. After a suitable time delay ttie control circuit 

70 in response to Uie end of the reading cycle of tfie 
compact disc player 316, operates ttie motor 324 
to rotate the drive roller 322 In the opposite direc- 
tion. This, effectively discharges Uie card from the 
recess 328 along a path which leads to tiie 

IS entry/exit slot Termination of the motor operation 
ceases operation of the optical card reader 310. 

In the present invention, ttie card can utilize 
otiier storage media besides optical storage media. 
For example, it can use magnetic media or pho- 

20 tosensrtive media. The present invention also con- 
templates tiiat a separate card rotating device can 
rotate tiie card instead of the card reader device. 
Although the card travels along tiie same path for 
entry and discharge, it will be appreciated that tiie 

25 entry and exit slot need not be Uie same. 

The invention may be embodied in other spe- 
cific forms wiUiout departing from tiie spirit or 
essential characteristics thereof. The present em- 
bodiments are- Uierefore to be considered in all 

30 respects as illustrative and not restrictive, the 
scope of the invention being indicated by the ap- 
. pended claims rather than by Uie foregoing de- 
scription, and all changes which come within the 
meaning and range of equivalency of the claims 

35 are therefore intended to be embraced tiierein. 



Claims 

40 1 . Apparatus for transfen-ing a generally rectan- 

gular card having thereon binary coded information, 
in concentric and/or spiral tracks, to a rotational 
reference axis whereat tiie card is rotated ttiere- 
about said apparatus comprising: 

45 a housing assembly including an opening 

thereinto; 

a binary coded information reader and/or writer 
device disposed in said housing assembly; 

means disposed in said housing assembly for 
so transfening tfie card from said opening to the refer- 
ence axis; and 

means for positioning the card at tiie reference 
axis and for allowing rotation of the card about tiie 
reference axis, whereby the tracks can bo read 
55 and/or written by said reader and/or writer device. 

2. The apparatus of claim 1 wherein: said posi- 
tioning means allows Uie card to be rotatably 
driven by said reader and/or writer device. 
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3. The apparatus of claim 2 wherein: said hous- 
ing assembiy includes means for guiding the card 
along a predetermined path from said opening so 
that the longitudinal axis of the card is substantially 
parallel to said path. 

4. The apparatus of claim 3 wherein: said 
transferring means includes means for sensing the 
presence of the card along said path and in re- 
sponse thereto for producing a signal indicative of 
the presence of the card; and, card driving means 
responsive to said signal for driving the card in a 
first direction along said path to operative coopera- 
tion with said positioning means. 

5. The apparatus of claim 4 wherein: said posi- 
tioning means includes a card receptacle disposed 
for rotation about the reference axis and orientable 
in a preferred position along said path to remov- 
ably receive therein the card from said card driving 
means, said receptacle being constructed to allow 
the card contained therein to be rotated by said 
reader and/or writer device; means for orienting 
and latching said card receptacle in said preferred 
position; first biasing means for providing a biasing 
force; a card support member movable between 
first and second positions and being normally bi- 
ased by said first biasing means to said first posi- 
tion, wherein when in said first position said orient- 
ing and latching means orients and latches said 
card receptacle in said preferred position and when 
in said second position said orienting and latching 
means allows rotation of said receptacle and the 
card; and. means operable for moving said card 
support member to said second position when in a 
first condition of operation, and for allowing said 
biasing means to move said card support member 
back to said first position when in a second con- 
dition of operation. 

6. The apparatus of claim 5 wherein: said posi- 
tioning means includes a second biasing means for 
biasing said card receptacle and the card held 
therein toward a spindle on said reader and/or 
writer device, whereby the card engages said spin- 
dle such that the longitudinal axis of the card is 
orthogonal to the reference axis and so that said 
receptacle and the card can be rotatably driven 
about the reference axis. 

7. The apparatus of claim 6 wherein: said card 
driving means rqtatably drives said receptacle and 
the card to said prefen^d position when said card 
support member is moved from said second posi- 
tion back to said first position, whereby said orient- 
ing and latching means orients and latches said 
card receptacle in said preferred position. 

8. The apparatus of claim 7 wherein: said card 
driving means engages the card and drives it out of 
said receptacle in a second direction opposite said 
first directtbn;^ when said receptacle is in said pre- 
ferred position. 



9. The apparatus of claim 5 wherein: said 
means for moving said card support member in- 
cludes camming means which, when said moving 
means is in said first condition, engages said card 

s support member to thereby overcome the biasing 
force of said first biasing means and move said 
card support member to said second position and 
allows said second biasing means to urge said 
receptacle and the card into a position where the 

10 card engages said spindle, and when said moving 
means is in said second condition said camming 
means is disengaged from said card support mem- 
ber and allows said first biasing means to urge said 
card support member back to said first position. 

/5 whereby said card support member can engage 
the card during movement to said first position and 
cause disengagement of the card from said spin- 
dle. 

10. The apparatus of claim 9 wherein: said 
20 orienting means includes a pair of detent members 

each one being arranged relative to the other and 
said card support member so as to orient said card 
receptacle in said prefen^ed position and to prevent 
rotation of said card receptacle from said preferred 
35 position when said card support member is in said 
first position. 

11. The apparatus of claim 2 wherein: said 
positioning means includes a centering post on 
said spindle which cooperates with a centering hole 

30 on Uie card to properly position the card with 
respect to the reference axis. 

12. The apparatus of claim 2 further including 
adjustable means for properly adjusting the posi- 
tion of said card receptacle and the card with 

35 respect to the rotational reference axis. 

13. The apparatus of claim 2 wherein: said 
reader and/or writer device is an optical reader 
and/or writer device. 

14. The apparatus of claim 4 wherein: said 
40 positioning means includes a card support assem- 
bly movable between first and second positions, 
such that when in said first position the card is 
removably received therein from said card driving 
means and when in said second position the card 

45 is precisely positioned at the reference axis so that 
the longitudinal axis of the card is orthogonal to the 
reference axis and so that the card engages and is 
rotated by a spindle of said reader and/or writer 
device free from said card support assembly; and 

50 means for moving said card support assembly be- 
tween said first and second positions. 

15. The apparatus of claim 14 wherein said 
card support assembly includes means for stop- 
ping rotation of tfie card and for orienting the card 

55 in a preferred position relative to said path as said 
card support assembly moves to said first position 
from said second position. 
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16. The apparatus of daim 15 wherein said 
card support assembly is mounted for pivotal 
movement and said means for moving includes 
first means for continuously biasing said card sup- 
port assembly to said first position and electromag- s 
netic means energizable for moving said card sup- 
port assembly to said second position against the 
bias of said first biasing means. 

17. The apparatus of claim 15 wherein said 
means for moving said card support assembly in- io 
eludes a rack and pinion arrangement operatively 
connected to said card support assembly. 
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